This paper estimates the impact of China's exchange rate changes on exports of competitor countries in third markets, which we call the "spillover effect". We use recent theory to develop an identification strategy in which competition between China and its developing country competitors in specific products and destinations plays a key role. We exploit the variationafforded by disaggregated trade data-across exporters, importers, product, and time to estimate this spillover effect. We find robust evidence of a statistically and quantitatively significant spillover effect. Our estimates suggest that a 10 percent appreciation of China's real exchange rate boosts on average a developing country's exports of a typical 4-digit HS product category to third markets by about 1.5-2 percent. The magnitude of the spillover effect varies systematically with product characteristics as implied by theory.
I. Introduction
Studying the effects of exchange rates is a hardy perennial of international macroeconomics. But nearly all the empirical research is focused on the impact of exchange rate changes on the country experiencing or undertaking them. 1 There is less evidence quantifying the effect of exchange rate movements on the exports of competitor countries, a classic case of spillover that in its adverse manifestation is dubbed the "beggar-thy-neighbor" effect. This paper examines the spillover effect of movements in China's exchange rate on exports of other developing countries in third country markets. The Chinese currency provides a suitable opportunity to study the spillover dimension for three reasons. China, by virtue of being the world's largest exporter of goods, is likely to have quantitatively more significant competitive consequences for other countries than nearly any other exporter. Second, China is also a highly diversified exporter so that it potentially competes with a broad range of countries and across the product spectrum. Finally, reflecting China's dominant size and encompassing scope, its exchange rate policy has been one of the most controversial aspects of international macroeconomics during the 2000s. More recently, it has been in the spotlight because of the consequences of a possibly undervalued renminbi on demand and output in industrial countries, experiencing high unemployment and excess capacity.
1 This is generally true of the older, voluminous literature on the trade consequences of exchange rates (Goldstein and Khan (1985) provides a survey and other contributions include Hooper, Johnson and Marquez (2000) ; Thursby and Thursby (1987) ). It is also true of the more recent micro-literature on trade and exchange rates (Dekle and Ryoo (2007) ; Das, Roberts and Tybout (2001) ; Forbes (2002) ; Berman, Martin and Mayer (2012) ). It is also a characteristic of the recent literature on the growth consequences of exchange rates (Dooley et. al. (2003) ; Rodrik (2008); and Johnson et. al. (2010) ).
The spillover effect is estimated with the help of highly disaggregated trade data which facilitates the use of a novel methodology to exploit the variation across exporters, importers, products, and time. We use disaggregated trade data at the 6-digit level spanning 124 developing country exporters and 57 large importers over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . Our empirical approach is motivated by an analytical framework that we develop based on Feenstra, Obstfeld, and Russ (2011) . The framework suggests an identification strategy that relies on the following reasoning: the more a country competes with China in a third market, the more a given depreciation of the renminbi is likely to hurt its exports in that market. We develop indices of competition between China and its competing exporting countries at the exporter-importer-product level to implement this strategy. The empirical specification, with a battery of very general fixed effects that control for all observable and unobservable importer-exporter-product, importer-exporter-time, exporterproduct-time and importer-product-time varying characteristics, helps us overcome to a large extent the problems of omitted variables that plague estimation of trade-exchange rate equations using aggregated data. Moreover, our estimates are less susceptible to reverse causality concerns as exports, measured at a disaggregated level, are unlikely to affect a macroeconomic variable like the exchange rate, more so when the latter is the exchange rate of another country, China. 2 We find robust evidence for the existence of a statistically and economically significant spillover effect. In particular, exports to third markets of countries with a greater degree of competition with China tend to rise/fall significantly more as the renminbi appreciates/depreciates. Our estimates suggest that a 10 percent appreciation of the renminbi increases a developing country's exports at the product-level on average by about 1.5-2 percent. For high indices of competition, the increase could be as large as 6 percent. The results imply that going forward, an appreciation of the renminbi could provide a substantial boost to developing country exports. Our spillover estimates are robust to a variety of statistical tests, to alternative measures of exchange rates, to alternative disaggregation of the trade data, and also across exporting and importing regions.
They are also robust to incorporating the effect of competition from countries (other than China) whose currencies move with the renminbi.
We also find that the magnitude of the spillover effect is consistent with the predictions from the analytical framework. For example, as implied by theory, the spillover effect is greater for homogenous products with greater substitution possibilities than differentiated products. Further, the spillover effect is attenuated for products that rely more on foreign inputs (and hence have a lower degree of Chinese domestic value added).
A few recent studies examine the effects of China's export performance on other Asian countries but do not focus on exchange rates (Hanson and Robertson (2008) , Eichengreen, Rhee and Tong (2004) and Ahearne et. al. (2003) ; the latter two use an augmented gravity framework and find some evidence of Chinese exports crowding out other Asian exports). A few other papers examine the impact of exchange rate changes but on variables other than trade. There is no study so far on the effect of exchange rate changes on exports of other countries, even though this has been a central international concern 3 Yet another strand in the China-related literature has been to explain the determinants of China's real exchange rate (Wei and Zhang, 2011) . 4 Eichengreen and Tong (2011) find that renminbi appreciation has a positive effect on stock prices of firms in sectors competing with China, which is consistent with the findings in this paper. going back to Robinson (1947) and the experience of the competitive devaluations prior to and during the Great Depression.
The rest of the paper is organized as follows. In Section II, we set out the analytical framework.
Section III elaborates the estimation strategy and Section IV describes the data. The results are presented and validated in Section V and Section VI concludes.
II. Analytical Framework
In order to develop an analytical framework for our empirical exercise, we use the model in Feenstra, Obstfeld and Russ (2011) . The setting is as follows. There are countries, different goods. Each country produces a range of distinct varieties of each good. There is a constant elasticity of substitution ( ) consumption index for the representative consumer in country .
Goods are differentiated not only by their characteristics, also by their country of origin (Armington assumption), with a constant elasticity of substitution between domestically produced and foreign varieties of good ( ), and a constant elasticity of substitution between different varieties of good originating in different exporters ( ). The same elasticity applies to different varieties of good produced domestically. Feenstra, Obstfeld and Russ (2011) show that we can express country 's imports from country (equivalent to exports of country i to country j) of a particular good , defined at the HS 6-digit level, , as follows (equation 11 in their paper).
(1)
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That is, the proportion import demand ( ) of total consumption in , , depends on three sets of components:
We first establish the effect of a change in China's exchange rate changes vis-a-vis country , , on country 's imports of a particular good from country , --what we define as the "spillover effect". We can express this as a chain effect, consisting of the effects of: the change in the Chinese exchange rate on the price of the Chinese good, the change in the price of the Chinese good on the foreign price index, and the change in the foreign price index on demand for good from country :
Now consider each term in the chain starting from the third term. Taking logs of Equation (1) and differentiating with respect to under the assumption that a change in has a negligible effect on the aggregate price index for good in country , we get:
This implies that the elasticity of demand for imports of good from country with respect to the foreign price index is simply the difference between the elasticity of substitution between imported varieties of , , and the elasticity of substitution between home and foreign varieties, . 
∑
This implies that the elasticity of the foreign price index for good with respect to the price of the Chinese good is equal to the expenditure on the Chinese good as a share of expenditure on all imports of , .
We assume that the price of the Chinese good in the market, , depends on the price in China, , the exchange rate, (defined in renminbi/importer currency), and an exponent which captures the extent of product-specific exchange rate pass-through from prices in China to , .
1/
Differentiating with respect to the exchange rate, , we have:
Substituting from Equations (3), (5) and (7) in Equation (2), we get:
Equation (8) implies that a change in the Chinese exchange rate will have a non-zero effect on import demand for good only if (i) the elasticity of substitution across imported varieties is different from that between imported and domestic varieties, (ii) Chinese share in total imports of that good is strictly positive, and (iii) the exchange rate pass-through is non-zero.
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Given our assumption regarding the symmetric elasticity of substitution between imported varieties, , the effect of a change in China's exchange rate changes vis-à-vis country , , on country 's imports of a good from country , , does not depend on any exporter attribute. This makes Equation (8) less amenable to empirical analysis. For example, if in order 7 Note that in Broda and Weinstein (2006) , , i.e. the elasticities of substitution between imported varieties equals the elasticity of substitution between home and foreign varieties. In our framework, if , in response to a renminbi depreciation, consumers in country reduce their demand for varieties of good produced at home and hence there is no spillover effect.
to test the prediction in Equation (8), we were to regress the import demand at the exporterimporter-product level on the Chinese exchange rate vis-à-vis the importing country, we would not be able to include destination country fixed effects. We could, of course, strive to include all the relevant destination country attributes explicitly, but the effect of the exchange rate would not be estimated precisely because we would inevitably fail to control for certain unobserved sources of variation at the destination country (or destination-year) level.
One way to have such more general controls is to introduce more variation-for example, across exporters-in the right hand side of Equation (8). This would allow importer demand at the exporter-importer-product level to be regressed on a term that had all three sources of variation, which in turn would allow the inclusion of general fixed effects in the regression. To find such variation across exporters, we consider country 's imports, , from country of a particular bundle of goods , defined at a higher level of aggregation. In our empirical analysis, we use trade data at the Harmonized System (HS) 6-digit. Therefore is defined at the HS 6-digit level.
Country 's imports of (at say the HS 4-digit level) can be expressed as:
∑ G denotes the number of HS 6-digit lines in the product category p. Further, we also assume that the elasticities of substitution and the pass-through are constant for all 6-digit lines within the relevant four digit category. i.e.
Cj p
Cj g
Equation (10) can be rewritten to give us an expression for the spillover effect, , . As above, we also assume that the elasticities of substitution and the pass-through are constant for all 6-digit lines within the relevant four digit category. i.e.
Cj p Cj g
So that in this special case, Equation (11) can be written as:
is what we call the "count-based index" (CBI) of competition. The notion of competition in the CBI is based on whether or not China and its competitor commonly export a particular good (the extensive margin), and unlike the VBI, ignores the magnitudes of exports.
III. Estimation Strategy
Equations (11) and (12) motivate the estimation of the spillover effect. They imply two key predictions which we can take to the data: (i) spillover effect is less than or equal to zero and (ii) the magnitude of this effect depends on the index of competition between China and its competing exporters. Higher is the degree of competition, larger is the magnitude of the spillover effect.
Our identification strategy relies on the following intuition. Take two countries, Malawi and Brazil. Assume that Brazil faces a greater degree of competition with China in the US market for a particular product. When the renminbi depreciates vis-à-vis the US$, exports from Brazil to the US for that product will fall more than exports from Malawi to the US (Figure 1 ).
Figure1. Identification Strategy
This identification strategy yields the following estimating equation:
where is the value of exports of HS 4-digit product from country to country . is the Chinese exchange rate vis-à-vis measured in renminbi per unit of 's currency. is an index of competition between Chinese exports and those of its competitors as described in the analytical section. Note that the index does not have a time sub-script which we explain below.
The interaction term combines the exchange rate between China and the importing country (say the renminbi-dollar exchange rate) and the index of competition between the exporter and China in the importing country.
Econometrically, an advantage of the formulation in equation (13) is that we can control for a wide range of omitted variables through a set of very general fixed effects. In fact, in our core estimations, we employ all three-way combinations of importer, exporter, product and time fixed effects. The term captures any importer, product and time varying characteristics: one example would be fiscal support for the car industry in the United States. Similarly, the term captures any exporter, product, and time-varying characteristics; for example, a productivity shock in Bangladesh that helped textile exports. Note that these fixed effects also encompass all country-time shocks both on the importer and exporter side such as the business cycle in each country. The term captures any bilateral time-varying determinants of exports: for example, currency unions, and exchange rate pegs against particular currencies. The term captures bilateral product-specific characteristics: for example, all pre-existing preferential trade agreements that have product-specific tariffs and other barriers. The only factors that are not controlled for are policies of the importing country that vary by source country and product and time (for example, changes over time in product-specific preferential tariffs).
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Finally, it is worth noting that our estimation strategy also controls for any possible effect on competitor countries stemming from productivity or other developments in China, whether exogenous or induced by exchange rates: if these are time-varying and product-specific, they will be absorbed in the and fixed effects.
Furthermore, our estimating equation is less susceptible to reverse causality from exports to exchange rates for two reasons: our dependent variable, disaggregated exports, is less likely to affect a macroeconomic variable like the exchange rate; moreover, the latter is the exchange rate of another country. What about reverse causality from the exports to the index of competition?
Our count-based index, while derived from theory under symmetry assumptions, has the empirical virtue of being based on the extensive margin and not being measured in value terms;
hence being less related to the left hand side variable and less afflicted by reverse causality problem. Our value based index is potentially more vulnerable to the reverse causality problem because it is expressed in values, like the dependent variable. To minimize such endogeneity concerns we compute both indices for the initial period of the sample (i.e. for the year 2000).
IV. Data
We focus on the period 2000-2008, during which concerns about China's exchange rate policy have been most debated. For this period, we compile disaggregated data on bilateral exports from the UN Comtrade database. We collect data reported by the importing countries, which is generally regarded as more reliable than data on exports (i.e. exports from i to j are measured by imports of j from i). The data are for roughly 6000 non-oil HS 6-digit lines covering 900 4-digit products. We cover the 57 major importing countries (making sure that we include all countries that together accounted for over 95 percent of total exports of developing countries) and 124 developing country exporters which are potentially in competition with China (summary statistics are provided in Appendix Table 1 and the list of importing and exporting countries covered in Appendix Table 2 ).
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The list of developing countries is based on World Bank 10 In principle, we could include all exporting countries in our sample. We choose to restrict the analysis to developing country exporters, largely due to computational constraints. However, this restricted choice also stems from the fact that developing countries compete more with China than industrial countries do: the average index of competition between the former set and China is about 0.4 and 0.9, respectively for the value based and count based indices of competition. The corresponding numbers for industrial countries are 0.1 and 0.7, respectively. country classification, and is comprised of all low and middle income countries (2010 GNI per capita of $12,275 or less).
The trade data are reported in current US dollars, and are deflated by the US CPI. We recognize that ideally we would use bilateral price indices to deflate trade between different country pairs but such bilateral deflators are not available. However, the presence of the very general fixed effects has the consequence also of implicitly deflating the trade data. The data are implicitly deflated by prices that vary by importer, product and time; by importer, product and exporter;
and by exporter, product and time. They are, however, not deflated by prices that vary along all four dimensions (importer, exporter, product, and time).
Exchange rate data are from the IMF's International Financial Statistics (IFS) database. In the theoretical framework, the key price that determines the transmission mechanism of exchange rate changes is the price in the importing market charged by Chinese exporters. Equation (6) suggests that this price is determined by the domestic price of the good in China, the Chinaimporter bilateral exchange rate and the passthrough. Since we parameterize the passthrough, the relevant changes to focus on are those stemming from changes in domestic prices in China and the exchange rate. Hence, our bilateral exchange rate is deflated by China's CPI.
Before we present the econometric results, it is worth looking at some basic data. 
V. Results

Main findings and robustness
All results are presented for both variations of our competition index. In Table 1 , we present the baseline results. Our core sample has nearly 3.6 million observations. Columns , making the specification a very demanding one. These will constitute our core specifications. All regressions are clustered at the importer-exporter-product level.
We find that the coefficient on the interaction term between the Chinese exchange rate and the index of competition is consistently negative and significant at the 1 percent confidence level. In other words, a depreciation of the Chinese exchange rate vis-à-vis say the dollar is associated with a greater reduction in a developing country's exports of a particular product to the United States, the more that country is in competition with China in that product in the United States.
We subject this core specification to a series of robustness checks in Tables 2-6 . In Table 2 we use an alternative measure of competition-the export similarity index due to Finger and 11 Clustering the standard errors at a higher level of aggregation (importer-exporter, importer-product, or exporterproduct) also does not alter the significance of our findings. Kreinin (1979) .
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Thus, for a wide range of robustness tests, the core results remain unaltered, both in the sense that the coefficients are stable and consistently significant at the 1 percent confidence level.
In Table 3 , we test for robustness to alternative measures of the exchange rate variable. In our analytical framework, we assumed that the price of Chinese goods in the importing country market is determined by a simple relationship between domestic prices in China and exchange rate pass-through. Based on the framework, in our core specifications, we deflate the nominal bilateral exchange rate (between China and the importing country) by Chinese prices. The implicit assumption here is that Chinese producers take account of changes in the bilateral exchange rate and average domestic inflation to determine export prices. However, there could be alternative ways Chinese producers and exporters determine their destination-specific export (for the CBI). In both cases, the results are robust, although the magnitudes decline relative to the core specification.
Yet other models of pricing behavior could involve Chinese producers looking at changes in their multilateral competitiveness in determining destination-specific export prices. In this case, the relevant exchange rate is not destination specific but a multilateral one that is identical across all importers ( ) where stands for China's multilateral exchange rate and hence without a subscript).
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We re-estimate the core regression to cater to these possibilities by using the We interact the exchange rates of each of these countries with the respective index of competition of each with the exporting country, where the index is defined analogous to that of China in equations (11) and (12).
In columns [1] and [4], we include countries whose exchange rates have a correlation coefficient relative to the renminbi that is greater than 0.7. So we add two additional regressors to the core specification. In each case, the regressor is the interaction between the country's exchange rate and that country's index of competition. In columns [2] and [5], we repeat this procedure to 14 A higher price level is associated with a higher price of non-tradables and hence signifies an appreciation of the real exchange rate (see Rogoff, 1996 Tables 1 and 2) . Hence, a positive coefficient on the interaction terms in these columns is consistent with our main findings. 16 We include the top 10 exporters (after China) based on total exports between 2000 and 2008. Developing countries' index of competition with other non-significant exporters is likely to be much smaller, and hence exchange rate movements in these countries is less likely to displace exports of other developing countries.
include countries whose correlation coefficients with the renminbi are more than 0.4. In columns
[3] and [6], the threshold correlation coefficient is 0.3. For presentational reasons, we only show the impact on the main coefficient of interest, namely that relating to China. This coefficient remains significant at the 1 percent confidence level, although it is slightly reduced in magnitude.
Overall, these results suggest that our main finding related to the spillover effect of the Chinese exchange rate remains strong and robust to inclusion of possible omitted variables. Thus, exporters competing with China suffer because of a renminbi depreciation and not (or not just) because they are adversely affected by the depreciation of currencies that closely track the renminbi.
An interesting related finding is that we do find statistically significant and negative coefficients on the interaction terms for the other countries (not shown). Therefore, the spillover effect we estimate is not specific to China, and is more general. Unsurprisingly, the indices of competition are much lower for all the other countries. Therefore, the magnitude of the spillover effect which is given by the coefficient multiplied by the index is much smaller for the other countries than for China.
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In Table 5 , we test for robustness across exporters, defined in geographic terms. We split the sample into four regions and find that the results hold across all. The coefficients on the China spillover effect are greater for Asia than for sub-Saharan Africa but it is difficult to say whether 17 See Section V for detailed discussion on the magnitudes of the coefficients.
these differences are due to the fact of supply conditions in the exporting region or due to differences in the product composition of their exports and/or their geographic destination.
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In Table 6 , we check if the results are robust to the degree of product disaggregation. In the core specification, the data are at the HS 4-digit level. In Table 6 , we use data at the HS 2-digit level.
The indices of competition are measured by aggregating across 6-digit lines within the 2-digit category. The sample size shrinks from over 3.6 million to about 860,000 observations. But the interaction term remains negative and significant.
Overall, the results in Table 1 -6 confirm the predictions from the analytical framework. The elasticity of developing country exports with respect to Chinese exchange rate is consistently and robustly negative. Further, this elasticity depends on the index of competition: a given depreciation of the renminbi is associated with a bigger reduction in developing country exports the higher this index.
Spillover effect and product characteristics
18 The differences are also statistically significant (based on a estimating a stacked specification with triple interaction terms with regional dummies). We find some suggestive evidence that the differences between Asia and sub-Saharan Africa, for example, may be due to the fact that the latters' exports tend to be less homogenous than those of Asia. We also tested for robustness across importers, defined in terms of advanced and other countries, and the results hold for each category of importers. First, we analyze how the spillover effect varies by the degree of substitution between products.
We partition the data into homogenous (i.e. those with a greater degree of substitutability) and differentiated products based on Rauch's (1999) classification.
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As shown in [6] confirm that the differences between the coefficients for the two types of goods are statistically significant. The differences are substantial: for the countbased and value-based indices, the coefficients on homogenous goods are about 20 and 40 percent greater, respectively than for differentiated goods.
Second, we explore how the spillover effect is related to a likely determinant of Chinese exchange rate pass-through -the imported intermediate content of Chinese exports. One of the key features of Chinese manufacturing exports has been the extent to which they have relied on foreign intermediate inputs. The greater the reliance on foreign inputs (lower the domestic value added), the more an exchange rate depreciation will increase input costs and hence dampen the 19 Note that Rauch's classification is available at the SITC 4-digit; we concord it to HS 6-digit level using standard concordance tables, and then partition the data into homogenous and differentiated using Rauch's liberal classification (reference priced goods are included in the homogenous category). We then aggregate the data to the HS 4-digit level.
competitive advantage from a depreciation. In other words, a greater reliance on foreign inputs is analytically analogous to a lower passthrough which theory predicts will dampen the spillover effect. We test this proposition in the data. We use the classification in Koopman, Wang and Wei (forthcoming) to divide our data into two samples: those characterized by a high degree of foreign inputs and those with a low degree.
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In Table 8 we estimate our core specification for each of these samples. We find that, consistent with theory, our spillover effect is in fact dampened for products with a high degree of foreign 
Discussion of Magnitudes
Recall that the spillover effect we estimate in equation (13) is given by:
20 The classification of sectors by domestic value added is restricted to manufacturing, and is based on ISIC data which we concorded with HS 4-digit data. 21 The same result holds for an alternative classification by share of processing exports (with high domestic value added products being those with low share of processing) due to Koopman et. al. (forthcoming) .
Our estimations identify which we can multiply by the relevant value of the index of competition to obtain the average spillover effect. The range of estimates for different combinations of the two indices of competition and estimates of are shown in Table 9 . For the baseline estimate of our elasticity (columns [4] and [8] in Table 1 ) and for the median index of competition, we get a total spillover effect of -0.14 and -0.20 for the value and count-based indices respectively. The estimates imply that a 10 percent depreciation/appreciation of the renminbi is associated with a reduction/increase in developing country exports at the product level to a third market of about 1.5-2 percent.
For countries that are in the 90 th percentile in terms of competition with China, the range of baseline estimates increases to 2-3 percent for the two indices. If we use the higher values of corresponding to e.g. multilateral measure of exchange rates (column 5 in Table 3 ), the magnitude of the estimates increases substantially. For the indices of competition in the 90 th percentile, the spillover effect could be as high as 6 percent for a 10 percent change in the renminbi.
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How do our empirical estimates compare with those suggested by the analytical framework?
Equations (11) and (12) yield theoretical magnitudes for the spillover effect. From the existing literature, we can obtain estimated values for each of the parameters. Of course, there is wide 22 Note that even using the estimates from Table 4 , where we control for movements in other currencies, the spillover effect of China's exchange rate movements is in the range of 1-2 percent. We also conduct another exercise where we assume that a movement in the renminbi is followed by movements in other correlated currencies. Based on our estimates from Table 4 , the overall spillover effect of movements in all these currencies is also in the range of 1-2 percent. This is due to the fact that spillover effect of other currencies is much smaller in magnitude than China's. Although the coefficients on the interaction terms are similar, the indices of competition are much smaller for the other countries. These results are available upon request. Our data on the other hand are at HS 4-digit so that the relevant elasticity for our purpose could 23 Goldberg and Knetter (1997) and Goldberg and Hellerstein (2008) also provide evidence on pass-through and its decline over time. Xing (2010) looks specifically at pass-through of Chinese exchange rates to import prices in US and Japan, and estimates pass-through coefficients of 0.23 and 0.56 for the US and Japan respectively.
be well below the value of 3 that we use here.
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Such a lower value would bring our empirical estimates closer to those based on theory.
Overall, the baseline estimates in this paper suggest that a 10 percent depreciation/appreciation in the renminbi exchange rate vis-à-vis an importing country decreases/increases on average developing country exports by about 1.5-2 percent. Given the 30 percent appreciation of China's real exchange rate vis-à-vis the US dollar over 2000-2008, our findings suggest that this could have been associated with about a 4.5-6 percent increase in the typical developing country's exports to the US, with much greater effects for countries in closer competition with China.
VI. Conclusion
To our knowledge, this paper is the first attempt to quantify the effect of exchange rate changes on the exports of competitor countries to third markets-the spillover effect-that both exploits the rich variation afforded by disaggregated trade data and does so in a manner that is motivated by and consistent with theory. We study the case of China and find that its exchange rate changes can have significant and robust spillover effects.
These findings can have important policy implications for developing countries and for the multilateral system. If spillover effects of exchange rate movements are significant then one country's policies can potentially have substantial export and growth implications for other countries. Therefore, designing and implementing multilateral rules on exchange rate policies to manage and minimize the spillover effects may be necessary (Mattoo and Subramanian, 2008) .
Importantly, we would emphasize that this paper identifies precisely and in a robust way a very specific mechanism of influence from exchange rates to trade (the "spillover effect" of Chinese exchange rate movements on exports of competitor countries to third markets). There could be other beneficial effects on developing country exports to China which we do not measure. For example, a depreciation of the renminbi could increase developing country exports of raw materials and intermediate goods to China to be used in the production of China's exports to third countries. Similarly, if China's depreciation boosts its own growth, that could increase its demand for all goods and services, which could also lead to greater developing country exports.
Thus, the effect of China's exchange rate on overall exports of other countries remains an open question. Finally, we have not directly estimated any effects of China's exchange rate movements on its own exports. Further research is needed to precisely identify all these other effects.
Notes. The figure shows averages over time for the value and count-based indices of competition. The indices are measured at the exporter-importer-HS 4-digit product-time level. The value-based index is defined as the summation over all 6-digit products within the 4-digit category of the following: share of China in overall imports of a 6 digit product multiplied by the share of the 6-digit product in total 4-digit exports from the exporter to the importer. The count-based index of competition with China is defined at the 4-digit product level, and is equal to the share of 6-digit products within a 4-digit category that i exports to j, that China also exports to j. ,586,936 3,586,936 3,586,936 3,586,936 3,586,936 3,586,936 3,586,936 3,586,936 Fixed effects exporter*importer*product Notes. Exchange rate of importer wrt China is measured as renminbi/importer currency, deflated by the Chinese CPI. The index of competition in columns [1]-[4] is defined as the summation over all 6-digit products within the 4-digit category of the following: share of China in overall imports of a 6 digit product multiplied by the share of the 6-digit product in total 4-digit exports from the exporter to the importer. The index of competition with China in columns [5]-[8] , is defined at the 4-digit product level, and is equal to the share of 6-digit products within a 4-digit category that i exports to j, that China also exports to j. The index of competition in all the columns is measured in the year 2000. The regression sample includes years from 2000-2008. Standard errors denoted in parentheses are clustered at the importer*exporter*product level. ***, ** and * denote statistical significance at the 1, 5 and 10 percent respectively. ,479,214 3,586,936 3,586,936 3,586,936 788,775 3,586,936 3,586,936 3,586,936 Dependent variable = log(exports) at (exporter,importer, 4-digit product, year) level ,586,936 3,586,936 3,602,228 3,602,228 3,602,228 3,586,936 3,586,936 3,602,228 3,602,228 3,602,228 Tables (version 7) , which is the ratio of GDP at market exchange rates to GDP at purchasing power parity exchange rates. The price level is expressed relative to that of the United States. An increase in the price level denotes an appreciation of the real exchange rate. The regression sample in all regressions includes years from 2000-2008. All regressions include exporter*importer*time, exporter*product*time, importer*product time, and exporter*importer*product fixed effects. Standard errors denoted in parentheses are clustered at the importer*exporter*product level. ***, ** and * denote statistical significance at the 1, 5 and 10 percent respectively. Notes. The control countries are among the top ten exporters in the world, whose real effective exchange rates are highly correlated with the Chinese. Exchange rate of importer wrt e.g. China is measured as renminbi/importer currency, deflated by the Chinese CPI. The exchange rate of importer wrt other countries is also measured in a similar way.The index of competition in columns [1]-[3] is defined as the summation over all 6-digit products within the 4-digit category of the following: share of China/Malaysia/South Africa, etc. in overall imports of a 6 digit product multiplied by the share of the 6-digit product in total 4-digit exports from the exporter to the importer. The index of competition with China/Malaysia/South Africa, etc. in columns [4]- [6] , is defined at the 4-digit product level, and is equal to the share of 6-digit products within a 4-digit category that i exports to j, that China/Malaysia/South Africa also exports to j. The index of competition in all the columns is measured in the year 2000. The regression sample includes years from 2000-2008. Standard errors denoted in parentheses are clustered at the importer*exporter*product level. ***, ** and * denote statistical significance at the 1, 5 and 10 percent respectively. is defined as the summation over all 6-digit products within the 2-digit category of the following: share of China in overall imports of a 6 digit product multiplied by the share of the 6-digit product in total 2-digit exports from the exporter to the importer. The index of competition with China in columns [5]-[8] , is defined at the 2-digit product level, and is equal to the share of 6-digit products within a 2-digit category that i exports to j, that China also exports to j. The index of competition in all the columns is measured in the year 2000. The regression sample includes years from 2000-2008. Standard errors denoted in parentheses are clustered at the importer*exporter*product level. ***, ** and * denote statistical significance at the 1, 5 and 10 percent respectively. Notes. Regressions are restricted to manufacturing only. The data on share of domestic value added for products in the manufacturing sector is from Koopman, Wang and Wei (forthcoming) . Goods are classified into high and low-value added based on values above and below the median. See notes to Table 1 for definitions of the value-based and count-based index of competition. Exchange rate of importer wrt China is measured as renminbi/importer currency, deflated by the Chinese CPI. The index of competition in all the columns is measured in the year 2000. The regression sample includes years from 2000-2008. All regressions include exporter*importer*time, exporter*product*time, importer*product time, and exporter*importer*product fixed effects. Standard errors denoted in parentheses are clustered at the importer*exporter*product level. ***, ** and * denote statistical significance at the 1, 5 and 10 percent respectively. Table 4 ; and column [7] , Table 2 respectively.
Appendix: Steps in the Derivation of Equation (10)
From Equation ( This is Equation (10) in the paper. 
